

c 

jjyi ^djjxin 

■VfAUt ^U) Vji jjjj 

Jij-uill i, fl^i Jibuti] 

V 

* 

^ -:^iy La J*fl- ^ 


(J-ttl. . Oj*j* JU*y pjL pdl! ^ JjSjkJl j£uu <Jj 1 luu giijj Ladle- ) 

fjjSjhJ!jluj ( gjjujyi ) ,fJll&i. . ^LalayfuMiJIJL*J 

(j&tfi ‘ Jvrth .'UtfLd Sjajj. . jLU) SdJl (jJ&L Y 

(JJM) ,4ulljjJl ^£±11 dlLL^Jl 4xuuh ^ juiH, . -f 

( ?J* f‘ jULaJI) 0 Sjajj jLul! UHLtjlLtl M jlJLaa!)' .- £ 

^ u < a t) j£dl- l-j 

6jLjiMjjjh CjLSLulaJ J1L( oLzuyj j SjJrfJ jjxla J JAJ 0 ULA Jl jLuU) (je Jdjlall jLull (J*hbj- I 
fJsl * t< W tjluiLuila (JjjI \ ill ( JfcUA J fJUuUJp’LaJl (j yJ4 hit\a ^j-ilsJJi J^-a ^jj*uj teLall cJ*J- Y 

-;4jJLl!I LjIjLixJ) tjle Jldll Lr alxll ft tJi*siaf) (—till -£ • 

frjjjJijx*yi) J j 4"- > 

c jjLLJij^bdi) .(ijjAjjjjjJi (jhzi ji jjiuMsyi sjlji- r 

r ^dujii ) . 4 jjj&* <jJl 4ulj*Jl 4£LkJl Jjj*m fjL JI 4 +- r 

:u# ujti-i 

Lgj£ j. utntf 4 -ijLjaj£4jIaC-/J! jli£f j) UjjlZJl SjjJl Lf Lj4 j1£j 4jj l jaj^ MjtaC'/ SdutSyi) 1 

(Jsiji UjjZJfSjMf 


(uj^JIjUUJ i tJjjjU i m u^j^uJi^hjjs 4JjMi (JjAjjJlJ 4JjJ jLpJlj 4 JjJJISj£J)- r 
jUU! SdJsj jl T f 41a jUa Aajj^S AamjSa jjIja lJJa jls £jj >^yfl Jjj4 uua/-u 

f *=4 aJ2 Ul 


rt* = > * xrr = 


G 


Xa = 


(jl at sjjp ujjh 4jjjj£JISjJldJI j^jl-g 

;4jJ-ajl) 4jJljajKtl AJdbuJl l-u£LI;<ULjJI Jlj^uJl 

Na+H 2 0 -► NaOH +H 2 - 

NaOH +HC1 -►NaCl+H 2 0 fJJdj^ldMMfjjdjA £a JhjjISjjJjjJ! u haA JeLti- 

: ( jiy La* tj£l 4 -laIxJI Sj£M jSdLi-i 

a -"-' .1 | ag Lilt Lai JJLui jJLuJ|4j^a .<*. T, ^e LjJI^JJLuill ^le ITy \ . 4 I 4 dLj—jJ— 

(Ai^iu^ ijL) oLuuVi Jjuj 6UHI ujUja. Ji jjxj jjlrf) (j-* 4JLLj Uy\ jjSI 4f£tJgLu'l - 


Jhf.jjlujC.jJj jj UjSljDNA iS Jjd\ i_uSjjJj^ai \xdajtlhj£j f Ijjd J&di-£ 

.JUaVI <jjj AjIjjII ojjIjS j-^aj Jdl4 - Y 

;<jj £j> UaA ji liable £jJa - /; g-iljl! J)JuJl 

Jy» (jIsjj! <-u */j (jjSlj f jjJ j^aJl Jjjjll4<hitl lj!JU Jj\\a 4JLlsl die- ) 

4 V> *a 4 jL*I ^ ^ ^ 4 

(o-bjijall (>) hkiL AjUI ( ). 4miLL 11I Sdil,I Jy> Jj^LSjhJl JjjajA JjL- f 

;4\ 4J*¥I j-lUj-lj 

^jle JuaxI (JjjLlIII dsudSjjdaA JjjIumI die- ) 

(fiLaj (JmUJ 4mA! - Jj+jjdjAj (JjjLsJ- fiU j (JjjLzJ (JjUjjjS) 

,. Jj a um i ieLdl Jui.nl g jduA adlUuu- Y 
Ui4j ^/' (LlUuiYI- Sdxull 4uhj^ 4 jjJI -Lhl jyiU tl) 









































































^■aii juuyi 

tJnsia f) ^um! i-uSL I ;Jjyi JIj-uJl 

cjUjjsj^Ji t luaC’ I a Mta LjUUaj JzJuJjj hjJal AjjLojS JjLluj- ) 

. AjJ! jl <la AqjjtfSJl jULub g*tulJltl Ajjj£&I Juaj^Jl AlU- Y 

a-s> 1 I J-UlS) '(jjAjjJjjJl £jl±i jl Jjauaiyi Lf hxl JU! SjLJl- r 

;l-uj<siVI £a Lkl j! A^a^le 

( diljilj) AilaLa. AjlaJ ^ Ajjj&U! AaJlJJl SjUI <jmLJ Sjaj . 

( AjaJiall) AjlaU AjUI . SJjLull AjSIJ^If JjLiuaJl (Jq Aq\1tqfl jJyi - 

;AjJLW Cl)jLixJl JqSI-g 

(AoaUjit) ,fUMyJJ fl&Jl J^JJi f&JJ UjJ)jA . S, jSJl JjH - 

(j^UjAJ! Jj* o*yiif*.... JL^yjA^jLLJ! ^LtS fJiuuu - 

^j. „<e. i bjjL) jUW Ssh £a. j iLLJl JjJa £q 0 Lu/Uj lllui lajULa ^ u 1 fTT - 

Zn+CuS04 -►.ZnSO-i -^....Cul - 

;A AjLy yI jqH-); j jJLl[) JlJuJ) 

(AuJjjJl SJxJl -Ajai\ W SlUl -(JmLjILII) Jy> JjmjjmmJLSJ) Jj-ajA JjAj 

| -pl^jjJl (jjj*Jl-(jMlayi jXumJIJ (jLuiyiaJJLuJl ljI &*si tl qa 
\- f * * JjbaJl SdJu jlJ Jjlljj 1 • (jqJ ^ fjjjir •Ajjj&I Ayal ljja )j) 

;^jL UJJIg-uj 

4jaH\ *U-aJl Jitil Jxc. ^ UjUj^jA jjSj L$JV AJzJl Slujj Ajql\if) SjxJl ^jlc Jjlkj 

(A,j A A *1>) Aj.^*l> lj) jiL l^JV jl y Jay Jy> JSmj y ihljihJ! (jSaiu 

AjJa jS Itftjgy ljIILu gcUj fiilajj £a jlA jyi (jJa Aluu ljLu JjP 

0 JjLaj (jUx± Ajj^jiil jU jVI (ji 

A&jla fujjjJL plaj.LqJji), Y Lfla Jll.H.J.Jj (AJjLala Ajjj^S Sda&U 

: Lf k' J j<si\ (t Ifhuajj 

lJj4Y,£ _r iZdjlt, A AjjLLi - Y iZjjil, Y dl'J'Jj AjjLLi - 1 

(jjjlaij tjjj f JH] ' V > ^ ^ .* O'* Lq-l;<-JlH) JlJuJ) 

» jilll s jl^-a Aj Ajaja^bl AiuJl jU-LjV)l^.A\».li Ujliua AuuuIaJ! i tlitSif l- Y 

SjUVI J (Jia /Ajjjla CiliL^b Jiu/ sUjVIj 8 jjiia JJjJoJl jl-1) - ) ‘ (JOJ (Jjl9-LJ 

J Jib/ SjJ^aS ^lib^ Jlu/ s\^\js^\^^^alMAJljLlll 

jjIS2I oJi' cJj- jl U jjoSJ I uluuSj JA\ SjUII AutljJl Jabdl - Y 
cxa\ JUS ySli SjUJI JJal^Jl Jat*Jl 

^ : AyJl^aS aJjLxaj - 1 :£j)jJI JIJull 

CuS0 4 -^ CuO+SOsC^^^ OP^ - r NaOH+HCl —► NaCl+HiO JaLLW - I 

.‘tjfll L*a JU ^JUajUi fuj; yi L-ulf -UJ 

fJJuJujA] LjjJOJ Jj^yi j lj! jyJlaJl Ic-LLua - 1 

Abiallbiljoj 'IumLluiJI Ij-LalSJl f^Jl l&liua - Y 

AjujIoJ) gzJLLW La 

js-ii 0U3VI ^Uoj .cjLuiyi fuayl AyulfL) jjj^iyi Jj^jA Jljil <j*aH - 1 

4£1a* 1\ (jaa ja j (jLuJVt c-jluaj . AjjikJl ^Jj^Ul ojajA Jljl SjLJ - Y 
























luJlUi jbnyi 

; 4\j\ < si f) AjUyt jjil JIjjJI 

IjSI p jmjJISJI ihUjjjS jJp - ) 

4<4 -cjj^umSI j -tjjjjZJ! Jmj£) (jjlj J JmmSIJ - Y 

(j#*yi -fjyt -<lPjPI) S±kjj ZjjjfSJ! 4 ua£ (jdtt&L Y 

-f\ jmjuGLaJIJmmSjjJjA -4<siifl ljI jUjgLiJJl j 4pLLa ^ f,i\uaj - f 

(fjMjJISJl lZUjJjS 

(gLuLayi-JaljxJl JIJzJI -jaJI£jJjjJt) <-)Jjyi JlLa (jjjtH- £ 

: c^y ^ cP^-v 

Ajjikl) jj-jA jijfl) sjU jl 4JULaP kyj La* Jl Jyi cPsxj lJI jJa! ^UaP j*aJ-1 

jUIl SjJ; J fS^il 4jJjj£Jl jJljPl (jP*J ^ Sjjzla Zajlla ffjiSutl - Y 

;1\j\asi LloJp L4o*-> j£4) -g 

(jjjjUdj-a jjjjij (jifeti Hfr JjVI JjaJI J3 jj^2a 4-aLPl &JLmjP) / . Ua - 1 

(jjSjiJl Jilwt ylft L£UJl Sjja (jj* J* jljSt O 3 ^ U* g"( (JjluJl JjPl - Y 

:^y Loj ys <jjj UaIj tiijijSjl -h^JiPl JljuJI 
Ajjfr ja tiiiua (jluuVI JiJl, 4jJiSuiaJIS^jPPLliaL1\a\ >biJ £bu^U ja4 jjL 1LPISj&kJl - 1 
J <a)p.\ \S\ l '’c. 1 ^ ^a*-v*4 a , ^ 4j^-L1a1I4-&a^2JI ^-V-V j\A *jV\ t ^c. 1 ^ aj 3 1 1 iLaM il4jfa^jl — Y 

j4jJLjJ) d)jLixJl -lj 

. (jJI (jjL^PI Jj*P <j*L±Pl±u*SI^J p (jj+jjitfJljljjil Up - ) 

(DNA) (jpjjpy -MLk. CJ-^ (jjjj uPa* ^LjLajS - Y 

a Uaafljjjjls. £ya (jP^I L r UjJ U UJ^P ?^jJ!4 4tl lj)jjJ4JLPIjJP- T 

2Na+ 2HCI -►.. .2NaCi..+.. .ihf.. - i 

(jS jimll lSJaaua JLa U>»jA jj*i • i * ’ >v }4La 

,£j*lSjkJl ojajA Jljil (jp (jjjLjZIP) u&jjjJ pjJl yk j£up) cjjlutP - ) 

^ juai jl . SjJljJl ^ Jj^jaJI ALLujjjjJ) diuA JjP Jjj jJ jUP! SjJJ - Y 

;4jjjjjd!4j tljAjKtl (Si^jUlPI l-uSI-I; LuJtHl j! jajJI 
(jjjLlP! ljUjjjZ^jJI f juuojpLPI 42LPL ) 

illjM^xLuU _ r 


Mg+CuS0 4 
2NaN0 3 ^ 


MgS0 4 +Cu| 
2NaN0 2 +0 2 f 


Zn + HC1 


ZnCl 2 +H 2 


djjjlSjjJjtfJ) u J3^lxJ £M*ajLsJl 4JLPI - f 


l^liMiUlallLa^liua <> £jj ^Uj J (_ilSi| I j|) JjVI J±U - ) JlS (JaHJ jSp -LJ 

( S I? A+Jiij JaaJl ^ ^UL-ali djjjj kLa Aj jlaaL 

£ 

(SjljaJl AajJ Ca^ai jJftjLuIl sjJl £-a bJjla^aJl JjS lajoUm)) Oj- 1 ^ - Y 

(JmaJjjJjP (jjIhuSsP fjlY Y • * 41 ajULa jj La!! 4 jjj^SJI 4 mxS l-um^I -g 

>x ,\ = jxa=Si j # a \.\ =rr../rr. =c 4 ^ =a) CPjk Y Y jJu^a 

L-ujASiV) £a ihl j! 4-a^P £*ua -);£jI jJl J)j*jJl 
^jJl IP) (jfjpyf tJ^P ilLSjjjjJllfj Jj*j4jJI ^ SJjjjJI4jJ*UI - 1 
jjJI (ILL) (JMmSjjPPI (jjJjA ljjIjj , J I jaJIjP J±Jj - Y 
jj )jjli (Uai) Ja/ jJfJ jmP <P, J'Jj ^jLul Lf Jp4LalaS±aPiSjgJ Jl, 4 t( J - r 
(iiLu, ^ 4 ^| oljUc 4iua ^ »<^j ) jJl Lj) jLa£Jl4jLua SjLum - ; 4 jjjxJlSj£ll)La -lj 


























La JaxSI ;JjV! 

(ciija . (jA d.J,J ^LJSj^jULj..,,. (jjtAjjjfSJlMjAS ^LJ Sj*j - 1 

_ 9* ^Ij^l -htjj OJJ&J Jaj)- Y 

((^uijjjjJI) 4-uljxJl Jl 'jaJI Ja fUMfdJ 4-aJ^l 4JLhJl Jj^QaL f,. UJ^^ 

,J <jj jaJI„.. c y» cJJZa <J1aa Sjluu Jja, JSJjaaj -i 

(Aj&ii ‘ ku^jjxul] Jc-IjSlI) ;l-ujasj V) £a Ltzi j! 4*a5l& ^us-uj 

(^ua) U&JLj 4j uy jjajJJI J&ljll! JajiLuu jjxj 4 \jV 4j uy t) SjJJaJl l2j£Lj - ) 

j «*■-«» (Usi) 4jLpJl 4-ujrfSJl a*U£> y/ Ja jlaJ! jLl!) Lf lC’ Jj’<s3\ t) c£aj - Y 

£ # +* A # # X # A +* 

(^ua) jajla!° =<4j jL&LuVY ♦ jAiJ^JuajAi^fjJjS 1 * * 4-ujfS 4 uaSja1. 1* 

;(jLi J jASiiatl La -g 

pIaasiH JJxJl - T ulu^UjUj Ciljlill c-uj J^^jJljAjKt) JlLJuIl AJjmLmIa - 1 

(S^iUa J ^ca hj&i AJft) ; 4\j\<st fl 4 jU y/ JLL! JljJl 

jUAj/IJjjJl-f jjJ' j^aJlJjjjJS -dlxujjfJl <jsi4\)£j\ jLumJ! uiLjUaj ^JaJLoj - ) 

<*jj(y - i - °)^J* 1 ‘ 4^xJl L lJj jjjla! OAjSuijLu JJJ-a JjC Jaa^jj) <ajIAa- Y 
(^jl^l£]LdJjj]L^jAjjyi)fj]l^jjiujj&Jlj t >jjAJl£]l kuhj ujajA -V 

;^JL LdJIe -us 

(s j£Ua fjJI J> L$j|jl jii ui^aj L$jV) fUAJ^I ijfrl ? IaaSiH JJxJl A jjum j- ) 

(Aljitll J >ail u>«> jl jl SjbjJ) jIa r^Jl Jljyi u kxj JjJa JaaOj - Y 
A^u Jlij joJ^uVl ^ (Ja/L jKu tl- T 

jIlajJjAJ! Sp!j2 laua/ ; <J1aLa / ^l!l J&amJ! £a — g 

; JJHaII JaLxJ! j JamSjjJ! J^lzJ! J-La /I;luJLU) Jl j*aJ) 

Mg+02 -► MgC^ 

(o-uai J* jja-ii j-uii ‘ fUi a«s>ii j-bii) Cu +H 2 O -► CuO +H 2 

jaixii ‘ jjis 2 i Auis>ait Na +C1 2 *■ 2NaCl 

• La -la 

( hudjll (JaSjaj (jLuajVI c-jLuaj ) 6^' UjAjk jljal S Jbj - > 

^^ui£C' jlull dJLLu (Jaj ^ jbill Si-uJ 4 ualibi A-ajIAaI) A-aj2 SjLJ -Y 

jlfcJC-UaLj f UII £-a S-IaSu Jc-lili )^uil (> <*iai -V 

tt yij JluJljj^aa ^TtcJ^ JUjJ! JjjIa<Laj clUj J& ^2aj 

Tt tt 

t t t tQ :&# uj^ JI>uJl 

(fltfri) JjVI J-JI Tt Tt tt tt ;>%»>) JIjaIIj JIjSl! Jft - > 

Ujbjfill Jclii (> £ijj Jl >./^5UVtifU.J jd. (jj£ J (jiUa.VI f Jl J-/JC.I j^ir^VI I - Y 

2-A O^' Jc- -U4 

f LVIYY yy ^ 

^bibVI Y Y y " y'" J O^' 

JjVIJj^I Yy Yy Yy Yy 






















